Fourier transform spectrometer observations of the mesosphere have been performed at the University of Michigan (latitude: 421/2 N) on a long term basis. A database of near infrared Meinel hydroxyl spectra has been accumulated from which rotational temperatures have be.en determined.
Introduction
There has been a marked improvement in techniques for measuring the temperature in the mesosphere during the past decades.
Groves [1972] [Niciejewski and Yee, 1991; Wiens et al., 1993] . 
Results
The Fourier transform spectrometer as well as the temperature determination technique have been previously described in Niciejewski and Yee [1991] .
In the current configuration, the spectrometer was placed approximately fifteen feet beneath a transparent type-G unshrunk Plexiglass acrylic dome. A truth sample of the dome material has been saved and characterized forabsorption in thenear infrared, primarily duetowater vapour, and corrections tothenear infrared hydroxyl spectra areroutinely applied priortodata reduction. Asmall, forced air, radiative space heater isused toprevent condensation from forming onthesurface ofthedome. Since theexperiment operates continuously andisunattended, cloud cover records are required toextract spectra fromclear viewing periods. These records are generated onthehour bymeteorologists atDetroit Metro Airport, approximately 30milesfromtheobserving site. The temperature of the room enclosing the spectrometer is kept to within two degrees of its set point by an active air conditioning/ the F test at the .01 level of significance, the critical region for the temperature measurements occurs when IF I > 4.61. The evaluation using the reduced chi-square values in Table 1 gives f= [(4.77*252 -4.41"250)/2]/4.41 = 11.3. Since this evaluation falls within the critical region, then the null hypothesis may be rejected and it can be concluded that the magnitude of the semi-annual term is non-zero. Consequently, even though the magnitude of the semi-annual oscillatory term is small, it is false to conclude that it is zero based on statistical tests of the model fit to the temperature data.
Discussion
Ground based hydroxyl observations always measure a columnar emission rate heavily biased towards the peak emission altitude and it is difficult to assign an altitude, let alone assume a stable altitude for the emission, a skepticism that is prevalent throughout the aeronomical community. Long term observations of the nocturnal hydroxyl airglow have been performed for many decades, though the literature does not provide many examples of presentations of long term trends in the data sets. This current study, organized primarily for the display of long term trends is capable of addressing the issue of altitude and stability of the altitude of the hydroxyl emission from examination of the annual and semi-annual temperature trends, ie. given an empirical model of altitudinal temperature profiles accumulated for all seasons, do the ground based Fourier measurements concur, and if so, for what altitude or range of altitudes? The recent contribution by Clancy et al. [1994] provides a composite global climatology of temperature in the 40 to 92 km altitudinal range from SME satellite-borne limb profile observations. The climatology data is tabulated monthly for latitudes ranging from 75°S to 75°N at increments of 4 km altitude and 5 degrees latitude. The temperature data for each altitude and latitude for the northern hemisphere section have been fit to the same five term time series applied to the ground based measurements. Figure 2 displays the resultant annual and semi-annual amplitudes corresponding to the Clancy et al. [ 1994] climatology. The correspondence between Clancy et aL [1994] and Groves [1972] for the annual amplitude variations is similar for the altitudes in which they overlap. Regarding the semi-annual oscillation, the Clancy et al. [1994] climatology generally provide slightly lower amplitude values compared to Groves [1972] . The mean temperature diagram (not shown here), however, is about 10 to 15K warmer than Groves [1972] for upper mesospheric altitudes, and as Clancy et al. [1994] point out, CIRA86, though the correspondence at the lowest overlapping altitudes (---60-70 km) is quite good.
A close-up of the annual phase variation derived from the C/ancy et al. [1994] climatology is shown in Figure 3 (semiannual not shown here). The full display is similar to Groves [1972] with a slow and steady gradient in the mesosphere at middle latitudes. The enumeration is indicated as month into the year, with January 0 equivalent to 0.0. The annual phase variation decreases monotonically as altitude increases with a range of about one month for the heights shown. The uncertainty in the least squares fit is about !-0.4K for the temperature amplitudes and -t-.03 month for the annual phase.
The ground based Fourier measurements summarized in Table 1 can be directly matched against the satellite climatology for the station's latitude. The annual temperature amplitude component in Figure 2a ) matches approximately in the range 85 -88 km, while the semi-annual component matches near 86 km. Regarding the phase value, the annual term has a match near 87 km. Unfortunately, the semi-annual phase extracted from the Clancy et al. [1994] 
